Drosophila melanogaster Parkin ubiquitinates peanut and septin1 as an E3 ubiquitin-protein ligase.
Autosomal recessive juvenile parkinsonism (AR-JP), a common familial form of Parkinson's disease, is caused by mutations of human Parkin. To deepen the understanding of Parkin biology in an in vivo model of Drosophila, we attempted to characterize the function of Drosophila melanogaster Parkin and found that D. melanogaster Parkin exhibited UbcH8-dependent E3 ubiquitin-protein ligase activity. Using E2 binding and in vitro ubiquitination assays, UbcH8 preferentially was found to bind to Parkin mutants harboring functional RING1 domains, but failed to bind to mutants harboring point mutants with complete loss of function. This inability of UbcH8 binding to such mutants was accompanied by abrogation of an E3 ligase activity, indicating that D. melanogaster Parkin as an E3 ligase interacts with UbcH8 through its RING1 domain. An in vivo ubiquitination assay revealed that D. melanogaster Parkin existed in ubiquitinated form in vivo. Moreover, peanut and septin1, D. melanogaster septin proteins, were also ubiquitinated by D. melanogaster Parkin. Co-immunoprecipitation with membrane protein Syntaxin indicated direct binding of septin proteins to syntaxin, implicating their relevance in the exocytosis of dopamine in cells. Western blot analysis and DNA fragmentation indicated that the rate and efficiency of p53-dependent apoptosis were significantly higher in the presence of dopamine than without the septin proteins. Therefore, our findings in the present study demonstrate that Parkin possibly influences septin protein effects on p53-mediated apoptosis, helping to extend the utility of Drosophila as a model system for the study of neurodegeneration.